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PREFACE

Tinker Air Force Base’s Resource, Conservation and Recovery Act
(RCRA) Permit requires that Tinker conduct a RCRA Facility
Investigation (RFI). The purpose of the PRIRA RFI is to
determine the nature and extent of releases of hazardous waste
¢r hazardous constituents from solid waste manacgement units.
Section VI, Scope of Work for a RCRA Part B Fermit, states the
tasks that are required to be completed. The tasks are as
follows: Task I - Description of Current Concditions; Task II -
RFI Wworkplan; Task III - Facility Investigacion; Task IV -
Investigative Analysis; and Task V - Reports. Task I

requirements are contained herein.



The Description of Current Conditions consists of the following

parts bound together in this document:

A. Facility Background

B. Nature and iIxtent of Contamination

C. Special Permit Conditions

ii



PART A

FACILITY BACKGROUND
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1.0 INTRODUCTION

This Facility Background is being submitted to the Environmental
Protection Agency and the Oklahoma Department of Health as
required by Part A of Task 1 of the Hazardous and Solid Waste
Amendments (HSWA) Section of the RCRA Part B Operating Permit
that was issued to Tinker AFB on July 1, 1991. The report
summarizes the regional location, pertinent boundary features,
general facility physiography, hydrogeology, and historical use
of the facility for the treatment, storage or disposal of solid
and hazardous waste. Considerable searching of files and
existing documents was done to gather information on the history
of the base and how wastes were managed in the past. At the
same time reviews of newly published documents and checks with
presently established organizations were performed to ensure

that information presented herein is current.



2.0 LOCATION

Tinker AFB is located in central Oklahoma, within the corporate
limits of Oklahoma City but about 6 miles SE of the downtown
business area and adjacent to the suburbs of Midwest City and
Del City. See Figure 1: General Location. Tinker AFB is
bordered by Interstate 40 to the north, Douglas Boulevard to the
east, Sooner Road to the west, and industrial and undeveloped
land near SE 59th Street to the south. The general features of
Tinker AFB are illustrated in Figure 2: General Features of

Tinker AFB.
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3.0 INSTALLATION HISTORY

The site of Tinker Air Force Base was selected by the Site Board
of the Army Air Force in March 1941. Two months later approval
was granted to build a maintenance and supply depot southeast of
Oklahoma City on a 960 acre site donated by the City of Oklahoma
City. Approximately seven months before the United States
formally entered World War II, 21 May 1941, the proposed
installation was designated the Midwest Air Depot. Ground
breaking ceremonies were conducted that same year, on 30 July
1941, with subsequent activation of the installation on 1 March
1942. During this same time period Midwest City sprang up as a
new town to provide housing and community facilities for the new
air depot. The original 1land acquisition for the new city
consisted of 310 acres adjacent to, and north of, the new air

maintenance and supply depot.

During the initial construction of the installation a nucleus of
military and civilian personnel operated from a commercial
building in downtown Oklahoma City. The first increment of
personnel moved to the site on 20 July 1942 which, at that time,
consisted of a base comprising 1,660 acres and 420 unfinished
buildings. By August of that year supply and maintenance
functions were on-site and operating at a furious pace. As the
mission accelerated, so did employment. Civilian employment
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reached a World War II peak in October 1943 with 14,925 on the
payroll. During World War II the Midwest Air Depot was
responsible for reconditioning, modification and modernization
of aircraft, vehicles and equipment. The geographical area for
prime responsibility at the time consisted of Minnesota,
Wisconsin, Iowa, Illinois, Missouri, Arkansas, Nebraska, Kansas,
Oklahoma and that portion of Texas north of the r parallel,

north latitude.

The depot was designated "Tinker Field" on 14 October 1942 in
honor of Major General Clarence L. Tinker, a native of Oklahoma.
The one-eighth Osage Indian was killed in action on 7 June 1942
while 1leading his bomber command on a strike against the

Japanese at Wake Island.

Throughout the war years Tinker compiled an imposing record for
its maintenance on B-24 Liberators, B-29s, B-17s, and thousands
of aircraft engines. Though some 7,000 military and civilian
personnel were separated following the war’s conclusion, the
base area expanded when the Douglas Aircraft Plant, located east
of the north-south runway, was combined with the base. The base
was officially dedicated "Tinker Field" on 18 November 1945. The
installation at this time had a value of $55 million and was

among the largest in the United States.



On 2 July 1946 Tinker Field became home to the Oklahoma City Air
Materiel Area (ocama) , following its parent command’s
redesignation as the Air Materiel Command (AMC). At about this
time Tinker became involved in jet engine overhaul and, later,
modification of aircraft out of storage in a huge program to
rebuild the nation’s airpower. The base’s first peace time
overhaul project was the preparation of "Dave’s Dream", the
"Enola Gay", and several other B-29s for the important Bikini
atomic test program. Following creation of the Department of
Defense, and the Air Force as a separate military establishment,
on 13 January 1948 Tinker Field became "Tinker Air Force Base".
Subsequently, the base became the worldwide repair depot for the
B-36 aircraft, and its first jet aircraft, a B-45, plus a

multitude of other weapons and engines.

The outbreak of hostilities in Korea in 1950 placed new demands
on Tinker AFB. Maintenance and repair of aircraft increased 57
percent, largely in support of the Korean action. Furthermore,
by August 1952, military and civilian personnel had grown to an
all time high of almost 29,000. Concurrently, Tinker'’s air
materiel headquarters responsibilities were enlarged. For
example, in January 1954, OCAMA was assigned all logistics
functions, from acquisition through operations, on the new B-52
bomber and also received like responsibilities on the C/KC-97
and B-47 aircraft. In the late 50’s management of missiles was

3-3



added to the logistics mission. Then, during the years 1961-
1963, the installation became the specialized repair site for C-
135 aircraft, airborne communications equipment, and became the
single overhaul point for the J-57 engine and related
accessories. In 1966 OCAMA gained the management assignment on

the A-7 attack aircraft.

The United States’ involvement in the Vietnam War had a major
impact on OCAMA in the late 1960’s. OCAMA managed, bought,
repaired and stored dozens of weapons and prime items in support
of that conflict. During the 1970’s the installation took on new
management responsibilities such as the B-1 Bomber, the F-101
engine, the AGM-86A missile and other items. Also, on 1 April
1974 the name of the command was again changed from OCAMA to the
Oklahoma City Air Logistics Center (OC-ALC). This was in
response to an Air Force reorganization that dissolved the Air
Materiel Command and created the Air Force Logistics Command
(AFLC). At this time the real estate value of Tinker AFB had

risen to approximately $166 million.

Two important mission developments occurred during the 1980’s.
One was the arrival at Tinker AFB, on 1 April 1985, of the 552nd
Airborne Warning and Control (AWAC) Wing, a component of the
Tactical Air Command (TAC). The aircraft and airborne radar
operated and maintained by the AWAC Wing can detect both air and
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seaborne objects over ranges exceeding 250 miles, thereby
providing area and theater commanders with surveillance,
warning, command, and control. The Wing operates on a worldwide
basis providing vital support to efforts as diverse as the anti-
narcotics program to the Persian Gulf operations of Desert

Shield and Desert Storm.

Another important development at Tinker during the 1980’s was
the increased emphasis on environmental management. Beginning in
the early 80’s with a small staff in the Office of the Base
Civil Engineer a separate Directorate of Environmental
Management (EM) was formed in 1985. The new Directorate grew
rapidly as it incorporated functions related to environmental
laws such as the Clean Air Actf Clean Water Act, RCRA, CERCLA,
and TSCA. As early as 1983 the Air Force 1Installation
Restoration Program (IRP) began instituting measures to clean-up
past contaminated sites at Tinker AFB. Two sites, Building 3001
and Soldier Creek, have been listed on the National Priority
List (NPL). Tinker has entered into a Federal Facilities
Agreement with EPA and the State of Oklahoma to remediate these
sites and to manage its waste water treatment plant. The base
was issued a "Part B" RCRA permit on July 1, 1991, and is now
applying for approval of its RCRA Facility Investigation
Workplan. A RCRA Facility Assessment (RFA) conducted in May 1989
identified 80 Solid Waste Management Units (SWMUs), and 19 Areas
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of Concern (AOCs). The directorate has grown to approximately 80
personnel and in 1992 established close working relationships

with the Bioenvironmental Office and the Office of Safety.

In 1990 the OC-ALC underwent a fundamental reorganization based
on "product line" organization rather than that of "function".
Thus, Directorates of Maintenance, Material Management, and
Plans and Programs were dissolved in favor of such Directorates
as: Aircraft, Propulsion, Commodities, and Human Resources. This
"product oriented" concept was based on private industry
experience which suggested that such organization helped
eliminate "turf battles" and built a sense of personal ownership
in the work force. Figure 3: OC-ALC Organization Chart explains

the current structure.

In response to the end of the "Cold War" and the downsizing of
the entire military structure, other major organizational
changes occurred in 1992. Of most importance to the OC-ALC is
the fact that on 1 July 1992 its parent command, the Air Force
Logistics Command (AFLC), was merged with the Air Force Systems
Command (AFSC) to form a new command entitled the Air Force
Materiel Command (AFMC). This new command comprises 52 percent
of the Air Force budget. Eighteen percent of all Air Force
personnel and 42 percent of the civilian work force are assigned

to the new command.



In spite of military budget downsizing Tinker AFB has acquired
maintenance and repair responsibility for the B-2 Stealth Bomber

and its counterpart, the F-118 Stealth Fighter.

Also during 1992, the 50th anniversary year of Tinker AFB, an
event of historic implications took place by the installation of
a major Navy unit at an Air Force base. This unit is the L-62
Strategic Communications Wing which is composed of two squadrons
of aircraft that maintain Very Low Frequency (VLF)
communications with the Navy’s ballistic missile carrying
submarines. The E-6A Hermes aircraft that serve as platforms for
the VLF equipment are similar to the Etches aircraft and the C-
135 aircraft for which Tinker already has primary maintenance
and repair responsibility. This fact, plus the mid-continent
location (both Pacific and Atlantic fleets can be serviced) were

reasons for choosing Tinker as the main operating base.
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4.0 LAND ACQUISITION

The original site of the Midwest Air Depot, as the installation
was called at the time (May, 1941), consisted of 960 acres that
were donated by the City of Oklahoma City. However, by the time
construction had proceeded to the point where operations could
commence in July, 1942, additional land acquisition had raised
the acreage to 1,660. The 1location and progress of 1land
acquisition can be seen on Figure 4: Land Acquisitions; and on

Figure 5: Township/Range Designations.

4.1 PURCHASED LANDS

During the 1950’s important land acquisitions were made in three
areas. South of 59' Street approximately 300 acres of land were
purchased to enable extension of the main N-S runway. One-half
mile east of Douglas Boulevard, again on the south side of 59t
Street, approximately 89 acres were purchased for use by the
Engineering 1Installation Division (EID), an Air Force
communications unit. This site is variously known as the Tinker
Support Annex, or as "Area D". Another small parcel about one-
half mile farther east was purchased at the same time. This is
known as the Tinker Training Annex, or the "Gator Site". With

the acquisition in 1958 of a 638 acre tract of land immediately



west of the original air base, development of new permanent
military housing and community support facilities commenced.
Included in the development, at that time, were a 75-bed
hospital, dental clinic, officer quarters, 268 Capehart-Act
family residences, airmen dormitories and a dining hall.

By 1980 additional land had been purchased in the southwest part
of the base, partly for use as base housing, and small parcels
at the northeast corner primarily for use as parking space for

employees.

During the 1980’s parcels of land were purchased along the south
side of the base for use of: (1) armament storage, (2) Etches

Wing, (3) Navy, and (4) DRMO. See Figure 4.

In the decade of the 1990’s land purchases in two areas have
been made. See Figure 4. The 15 acre area in the Northeast
corner of the base will be used to construct a centralized
computer facility for Tinker AFB and a child care center for
Tinker employees. The 13 acre area on the east side of Douglas
Blvd. will be used to construct a new "engine fuel control and
accessory test facility". The dotted 24 acre area at the
southwest corner of the base has not been purchased at the time
of this writing, however, it is expected that the transaction
will be completed in the near future. This is the proposed site
of two new facilities. One of these will be a less-than-90 day
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storage facility for hazardous waste that will replace two sites
now located at Building 3125 and 1005. The other facility will
be a new hazardous waste storage facility for the use of DRMO
that will replace the existing Buildings 3728 and 3770. Use of
this facility will be contingent upon successfully modifying
Tinker’s "Part B" permit.

The above land acquisitions add to a present total of 4517
acres, or 4541 acres if the acquisition at the southwest corner

takes place.

4.2 LEASED LANDS

In addition to land actually owned by Tinker AFB other lands are
being leased for various purposes. The largest of these is
Glenwood, a 360 acre area north of Interstate 40 and directly
in-line with the main N-S runway. In 1973 Oklahoma County
residents overwhelmingly voted approval of $10.8 million in
bonds to clear this housing area under the northern approach to
the base’s primary runway. The area, approximately 3,000 feet
wide by a mile in length, comprised of 836 houses, one school,
and other land historically presented the only hazard to
Tinker’s flying operations and had long been a concern to
residents and base officials alike. The clearance project began
in the summer of 1973. The area remains clear to this day and is
periodically inspected for encroachment.
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Another leased area of 40 acres lies just to the west of the
Tinker Support Annex (Area D) on the south side of SE 59th
Street. The primary use of this area was as a solid waste
landfill in the 1950’s and 1960’s. It is now closed and capped
and is not being used for any other purpose. A third leased area
of 80 acres is called Douglas Field, or Training Area, and is
located east of Douglas Blvd. and north of SE 74th Street (N/2
SW/4 Sec 25). Like the "Gator Site" this area is used for
various training exercises for troops at Tinker AFB. Finally, a
six acre site directly south of the south end of the N-S runway
is leased to support aircraft navigational instruments (Tinker

Middle Marker).

The above leased areas total 486 acres. Thus, a total of 5003

acres of land is presently under Tinker AFB jurisdiction.
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Figure 5: TOWNSHIP/RANGE DESIGNATIONS

=

(NO SCALE)

Runge 1 West.)

reet

| !

Section Border (Numbers refer to section designations within
Township 11 North, Range 2 Wes! except for the R
Gator Site which is in Township "1 North,

] |
Glenwood
Ny

'—T‘\ N Interstate 40 FGE ‘%I}I ; ,C A=
| ﬁﬁ ?'_Eﬁi L L '
R s == IR 1} | I e, .
ZAY (5 =T .
k/‘; "%a 3 L“(; - —_‘LQ'I\J 117
g S \__J_ E% ::____._gﬁ rz r ) /ﬂ.
o - N i lia =nli
g §§ }"\ i\ \—‘j@mwéwr% L_‘dﬁ
p : [ 7 — .
‘ N \T\N | //_C | ﬁr_
d ; |
M \/L// R J—E ?
hYRE: J wiali i
1 = |R--1 AT\ \ :E
: N AN ' , e
. }7:3’—% : b . s \ &]NJ ~ ',’é
S N G S 5
Leased Training | : — ‘q' L - Al
ol{Area (Douglas ! [t doe — \ <
2| [Field) - /{r: iﬂ!; , 5 f
] w1 ! l .
_f;:” @ s S = ! 1A |
° SE 74th Street \f}a l . /1\
| __SES9ih Suesl | A ®
el [ Al TEN Yo @
—\g"gﬁ Sltle) J ;
@) \\i/J_[ N -
Tinker Support Ann'ex (EID) fg 3
! ! [ ‘ 1 WAS? 74th Sltie;lt r
Tinker Middle Marker




5.0 BOUNDARY FEATURES

5.1 LAND USE

As shown on Figure 1: General Location, Tinker AFB is surrounded
by three municipalities: Del City on the northwest, Midwest City
on the North, and Oklahoma City on the east, south, and
southwest. A map compiled by the Base Civil Engineering Office
that details land use outside base boundaries is shown in Figure
6: Land Use Near Tinker AFB. The areas comprising Del City and
Midwest City are rather heavily populated commercial and
residential. Much of the area under Oklahoma City jurisdiction,
however, 1is devoted to agricultural use, or only 1light
residential. One exception is the General Motors automobile
plant which lies south of the central part of the base. Included
in this complex are one large manufacturing building, a
wastewater treatment plant, parking lots for both employees and
newly built automobiles, and a multi-branched railhead for in-

shipment of parts and out-shipment of new automobiles.

The north end of Lake Stanley Draper, a large recreational and
water supply reservoir, lies about one-half mile south of the
southeast corner of Tinker AFB. A small portion of its drainage

basin lies within Tinker AFB boundaries.



5.2 LAND OWNERSHIP

The ownership of land at the boundaries of Tinker AFB was
obtained from the Office of the Oklahoma County Clerk, Registrar
of Deeds; 320 Robert S. Kerr Ave., Room 105, Oklahoma City, OK
73102. Land is divided into lots that are depicted on one-
guarter section plat maps. These plats are numbered
sequentially on an index map. The plats surrounding Tinker AFB
are shown on Figure 7: Land Plat Maps at Boundaries of Tinker
AFB. Section numbers and the boundaries of Tinker AFB are also
shown. Each plat is divided into parcels of land that may or
may not be subdivided into blocks and lots. Undivided parcels
are given a general index number such as: 15-025-1700.
Subdivided parcels are broken into Blocks and the blocks into
Lots so that a particular piece of land may be described as: Lot

10 of Block 6.

To find the actual owner one must go to the "Registrar’s List of
Current Owners". This list includes the name and address of the
current owner for each piece of land depicted on the plat maps
and a legal description of the land’s location. The information
given on Appendix A: Land Ownership at Boundaries of Tinker AFB,
was taken from the Registrar’s 1list in October 1991. That
information includes only the land actually adjoining Tinker AFB

property.
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6.0 ENVIRONMENTAL SETTING

The environmental setting of an area is composed of many factors
that create a unique set of living conditions when they interact
and exert their influence. These include climate, air quality,
moisture availability, soil types, geologic history, biological
activity, industrial activity, and others. Numerous studies of
the influence of these factors in central Oklahoma have been
conducted by universities, federal and state agencies, and
commercial organizations. The following information is based
upon some of those studies. Table 1: References of

Environmental Studies, lists the primary ones used.

6.1 GEOGRAPHY

The Oklahoma City area is located within the Central Redbed
Plains section of the Central Lowland Physiographic Province
(Curtis and Ham, 1972). The area is characterized by nearly
level to gently rolling hills, broad flat plains and well-
entrenched main streams. The valleys of secondary streams may
exhibit a sag and swale appearance, indicative of the erosion of

somewhat cohesive residual soils.



6.2 TOPOGRAPHY

The topography of Oklahoma City and surrounding area varies from
generally level to gently rolling in appearance. Local relief
is primarily the result of dissection by erosional activity or
stream channel development. At Oklahoma city, surface
elevations are typically in the range of 1,070 to 1,400 feet
MSL. At Tinker Air Force Base ground surface elevations vary
from 1,190 feet MSL near the northwest corner where Crutcho
Creek intersects the base boundary to approximately 1,320 feet
MSL at Area D (EID), located on 59th Street, east of the main

installation. See Figure 8: Topography of Tinker AFB.

6.3 SURFACE DRAINAGE

Drainage of Tinker Air Force Base land areas is accomplished by
overland flow of runoff to diversion structures and thence to
area surface streams, which flow intermittently. The northeast
portion of the base is drained primarily by unnamed tributaries
of Soldier Creek, a tributary of Crutcho Creek. The north and
west sections of the base including the main instrument runway,
drain to Crutcho Creek, a tributary of the North Canadian River.
Two small unnamed intermittent streams crossing installation
boundaries south of the main instrument runway generally do not
receive significant quantities of base runoff due to site
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grading designed to preclude such drainage. These streams, when
flowing, extend to Stanley Draper Lake, approximately one half
mile south of the base. Installation drainage and the flow
directions of surface streams are depicted on Figure 9:

Installation Surface Drainage.

6.4 SOIL CHARACTERISTICS

The surface soils of Tinker Air Force Base have been studied by
the USDA, Soil Conservation Service (1969) and by several soil
boring projects conducted for geotechnical (foundation
construction) investigations. Three major soil associations
have been mapped within installation limits and are depicted on
Figure 10: Distribution of Soils at Tinker AFB. The individual
soil types are summarized on Table 2: Tinker AFB Soil
Associations. The surface soils of the installation area are
predominantly of two basic types: residual and alluvial. The
residual soils associations, Darrell-Stephenville and Renfrow-
Vernon-Bethany are the product of the weathering of underlying
bedrock. The alluvial materials are stream-deposited silts and
sands, whose occurrence is typically restricted to the

floodplains of area streams.



6.5 GEOLOGY

Stratigraphy: Tinker AFB lies atop a sedimentary rock column
several thousand feet thick composed of strata, primarily marine
in origin, that ranges in age from Cambrian to Permian above a
Precambrian igneous basement. Some Quaternary alluvium and
terrace deposits can be found in and near present day stream
valleys. Geologic units appearing on the surface are summarized
as Table 3: Major Geologic Units of Oklahoma County. The
Quaternary deposits are highly unsorted and unconsolidated while
the Permian Strata consist of layered and consolidated rock
material. Sandstone units tend to be lenticular in nature,
forming where interconnected, pathways for groundwater movement.
The physical distribution of surface geologic units relevant to
Tinker AFB are mapped as Figure 11: Geologic Map of Tinker AFB,
which has been modified from the work of Bingham and Moore
(1975) . These geologic units are summarized on Table 4: Tinker
AFB Geologic Units (Permian). Generally, the surficial geology
of the north section of the base is dominated by the Garber
Sandstone, which crops out across a broad area of Oklahoma
County. The southeast portion of the base is covered by a
veneer of the Kingman Siltstone and the Fairmont Shale. (Miser
1959, and Bingham & Moore 1975). Drilling information obtained
as a result of geotechnical investigations and monitoring well
installation indicates the presence of these formations

6-4



separating surface soils from the underlying Garber Sandstone.

They appear, however, to be thin and/or discontinuous.

Depositional Environment: The Permian strata presently exposed
at the surface in central Oklahoma were deposited along a low-
lying north-south oriented coastline. Land features included
meandering to braided sediment 1loaded streams that flowed
generally westward from highlands to the east (ancestral
Ozarks). Sand dunes were common as were cut-off stream segments
that rapidly evaporated. The climate was arid and vegetation
sparse. Off shore the sea was shallow and deepened very
gradually to the west. The shore line position varied over a
wide range. Isolated evaporitic basins frequently formed as the

shore line shifted.

This depositional environment resulted in an interfingering
collage of sands, clays, shallow marine shales, and evaporite
deposits. The over loaded streams and evaporitic basins acted
as sumps for heavy metals such as iron, chromium, lead, and
barium. Oxidation of iron in the arid climate resulted in the
reddish color of many of the sediments. Erosion and chemical
breakdown of granitic rocks from the highlands resulted in
extensive clay deposits. Evaporite minerals such as anhydrite

(Caso,), barite (BaSO,), and gypsum (CaSO,+2H,0) are common. The



conditions produced a peculiar variety of barite that, because
of its crystal structure, resembles a rose flower in appearance.
Only very fine grained material reached the marine environment
resulting in thin but wide spread layers of shale and siltstone

interspersed with occasional coarser grained sandstone lenses.

Structure: Tinker Air Force Base lies within a tectonically
stable area. However, occasional mild earthquakes have been
recorded that emanate from the buried Nemaha Ridge that extends
across the eastern part of Oklahoma in a SSW direction. Typical
Richter Scale magnitudes are less than 4. No major near-surface
faults or fracture zones have been mapped near the base. Most
of the consolidated rock units of the Oklahoma City area are
nearly flatlying. The regional dip is forty feet per mile in a

generally westward direction. (Bingham and Moore, 1975).

6.6 GROUND WATER HYDROLOGY

Ground water hydrology of the Tinker Air Force Base - Oklahoma
City area has been reported by Jacobsen and Reed (1949), Wood
and Burton (1968), Bingham and Moore (1975), Bedinger and
Sniegocki (1976) and Wickersham (1979). Additional information
has been obtained from interviews with officials of the Oklahoma
Water Resources Board and the District Office, U.S. Geological
Survey Water Resources Division.
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Tinker Air Force Base lies within the limits of the Garber-
Wellington Ground-Water Basin. The Garber Sandstone and the
Wellington Formation are considered to be a single aquifer and
provide the most significant source of ground-water supplies in
the Oklahoma City area. At the present time, Tinker Air Force
Base derives most of its water supplies from this aquifer and
supplements the supply by purchasing from the Oklahoma City
Water Department. The nearby communities of Midwest City, and
Del City derive water supplies from both surface sources and
wells tapping the aquifer. Industrial operations, individual
homes, farm irrigation, and small communities not served by a
municipal distribution systems also depend on the Garber-
Wellington Aquifer. Communities presently depending upon
surface supplies such as Oklahoma City also maintain a well
system drilled into the Garber- Wellington as a standby source
of water in the event of drought. The aquifer area is depicted

on Figure 12: Garber-Wellington Aquifer.

The Garber Sandstone and the Wellington Formation are considered
to be a single aquifer as they were deposited under similar
conditions and consist of 1lenticular beds of sandstone,
siltstone and shale that tend to vary to thickness over
relatively short horizontal distances (Wood and Burton, 1968).
The sediments constituting the aquifer tend to be 1loosely
cemented and have a maximum thickness of some 1,000 feet. In

6-7



the area of outcrop, ground water occurs under water table
(unconfined) conditions and may occur at relatively shallow
depths below ground surface (100 to 150 feet). In areas
overlain by younger geologic units, ground water occurs in the
aquifer under artesian (confined) conditions and wells must be

drilled deeper (200-250 feet), (Wickersham, 1979).

The Garber-Wellington formations are exposed at ground surface
or mantled by a thin soil over the northern one-half of Tinker
Air Force Base. It is believed that the formations are overlain
by a thin, discontinuous sequence of Hennessey Group sediments
(Kingman Siltstone and Fairmont Shale) over the southern portion
of the base. Water in the Garber-Wellington is normally
encountered at a depth of some 100 feet at Tinker Air Force
Base. Figure 13: Log of Well No. 1, a soil sample log from
water supply well #1, depicts local hydrogeology. A geologic
cross-section of base wells developed by Wickersham (1979) is
presented as Figure 14: Geologic Section of the Garber-
Wellington Aquifer at Tinker AFB. This figure graphically
depicts the lenticular nature of the sandy zones. Although most
of the aquifer is believed to be saturated, multiple screened
wells are usually constructed in order to obtain water from the

more productive zones.

Recharge of the Garber-Wellington Aquifer is accomplished
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principally by percolation of surface waters crossing the area
of outcrop and by rainfall infiltration in this same area.
Because most of Tinker Air Force Base is located in an aquifer
outcrop area, it is believed that this portion of the base is
situated in a recharge zone, (Havens, 1981). The aquifer is
susceptible to contamination in the study area. Ground-water
levels and flow directions (1976 data) are presented as Figure
15: Ground Water Levels and Flow Directions. According to the
indicated hydraulic gradients, ground-water flow at Tinker AFB

is presently directed to the northwest and south.

According to Wood and Burton (1968) and Wickersham (1979), the
quality of ground water derived from the Garber-Wellington
Aquifer is generally good, although wide variations in the
concentrations of some constituents are known to occur. Wells
drilled to excessive depths may encounter a saline =zone,
generally greater than 900 feet below ground surface. Wells
drilled to such depths or those accidentally encountering the
saline zone are either grouted over the lowest screens or may be

abandoned.

Tinker Air Force Base presently obtains its water supplies from
a distribution system comprised of 29 water wells constructed
along the east and west base boundaries, as shown by Figure 16:
Monitoring Well and Boring Locations, and by purchase from the
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Oklahoma City Water Department. All base wells are finished
into the Garber-Wellington Aquifer. Base wells range from 700
to 900 feet in finished depth, with yields ranging from 205 to
250 gallons per minute. The wells incorporate multiple screens,
deriving water supplies from sand zones that vary in thickness
from 103-184 feet (Wickersham, 1979). Information about the
surface elevation, top of casing, depth, and screened interval
of various monitoring wells and water supply wells is outlined

in Appendix B: Monitor and Water Supply Well Data.

Shallow aquifers exist temporarily in zones of alluvium that
border streams, or where sandy residual soils overly bedrock at
shallow depths. Soil aquifers are typically recharged directly
by precipitation, gradually running dry seasonally as base flow
to local streams and recharging of underlying rock aquifers
deplete limited supplies. The significance of shallow aquifers
is that they may facilitate the contamination of important lower
aquifers or surface waters by generation and mobilization of
wastes. Shallow aquifers may not facilitate the detection of
developing ground-water contamination problems because of their
localized nature and ephemeral character. It is not known, to
what degree if any, these aquifers communicate with base surface

waters.
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6.7 SURFACE WATER QUALITY

Tinker AFB has several streams and surface drainage systems
which originate or flow through the base property. See Figure
2. These streams have been monitored routinely at several
locations by the base Bioenvironmental Engineering Office (SGB).
In addition, special sampling studies have been conducted by the
US Geological Survey, Oklahoma Water Resources Board and by
Frank, 1969. During the summers of 1990 and 1991 surface water
sampling was conducted on the east and west branches of Soldier
Creek (BV Waste Science and Tech Comp, Jan 92). The latest
stream sampling project was completed in May 1992 on Crutcho,
Kuhlman, and Elm Creeks (Halliburton NUS, 1992). The data are

discussed in the following paragraphs by sub-basins.

Crutcho Creek and its tributaries traverse the southern and
western portions of the base. The earlier water quality data
evaluated (USGS data collected during 1963) revealed lead values
of 45 pug/l. Data collected from Crutcho Creek in 1968 (Frank,
1969) indicated concentrations of total chromium ranging from 50
to 1,800 ug/l and concentrations of cadmium ranging from 80 to
300 ug/l. Data collected by the base Bioenvironmental
Engineering Office (SGB) in 1980 indicated the levels of
chromium were typically below 50 ug/l (the detectable limit of
the test procedure used). Cadmium concentrations for Crutcho
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Creek were consistently below 10 ug/l during 1980.

May 1992 samples indicated three metals above detection limits:
arsenic 2.5 ppb, Barium 1040 ppb, and zinc 11 ppb. No seni
volatile organics above detection limits were found. Except for
two that were determined to result from laboratory contamination
all volatile organics were also below detection limits. No

pesticides, herbicides, or PCBs were found.

Kuhlman Creek originates on base from surface drainage and storm
runoff and drains the north central portion of the base. The
1963 USGS data revealed chromium values of 129 ug/l and cadmium
values of 26 ug/l. The 1980 data showed iron concentrations
ranged from 0.12 to 3.1 mg/1 and manganese concentrations ranged
from <0.050 to 4.5 mg/1l. On occasions, o0il and grease were also

detected in the 1980 samples.

No metals or organics were found above detection limits in the
May 1992 samples. One sample detected the pesticide, Dursban,
at 6.1 ppb, apparently a result of surface runoff from a nearby
storage building that had recently been treated for insect

control. No herbicides or PCB, were found.

West Soldier Creek originates on base and drains the northeast
portion of the base. The 1963 USGS data revealed high metals
contamination in the creek. The cadmium concentration was in
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the range of 46,000 ug/l and the chromium concentration was in
the range of 31,000 ug/l. Aluminum, iron manganese and nickel
were also analyzed and their respective concentrations were 620,
540, 1,400 and 242 ug/l. These high metals concentrations may
have originated from direct discharge of industrial wastes and
industrial spillage into the stream. By 1968, the surface water
discharge contained chromium and cadmium concentrations of 7,200
Lg/l and 2,000 ug/l respectively (Frank, 1969). The 1979 SGB
data indicated a significant reduction of chromium and cadmium
concentrations had occurred in the creek. Occasionally elevated

levels of o0il and grease and phenol were detected.

Surface water sampling conducted in 1990 and 1991 detected
several metals including arsenic, barium, chromium, cadmium,
nickel and silver. All were determined to be consistent with
background values. Volatile organics detected included
methylene chloride, chloroform, acetone, and 1,2-dichloroethane
at 14 ppb. The source of the contamination was suspected to be
the adjacent N-S main runway. Concentrations were generally
higher on-base than off-base. The semi-volatile organics were
detected, bis(2-ethylhexyl)phthalate being the highest
concentration at 8 ppb no trends or sources could be

established.

East Soldier Creek originates on base and drains the eastern
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portion of the base. The domestic and industrial wastewater
treatment plants presently contribute the majority of the
creek’s flow. The 1963 USGS data revealed chromium
concentrations of 2,950 ug/1l and cadmium concentrations of 2,180
ug/l. Nickel and manganese were detected at 129 and 58 ug/1l
respectively. The 1968 University of Oklahoma data detected
chromium concentrations within the range from 200 to 6,500 ug/1
and iron range from 0.44 to 14 mg/l. SGB data collected in 1980
detected consistently high concentrations of total chromiunm;
however hexavalent chromium, the valence state considered to be
toxic, was consistently below the primary drinking water
standard (50 ug/l). Cadmium concentrations were at or below the
10 ug/l drinking water standards. Nickel was the only parameter
which was consistently detected at levels higher than the EPA

ambient water quality criterion of 13.4 ug/1.

The sampling conducted in 1990 and 1991 detected several metals
including arsenic, barium, chromium, cadmium, nickel and silver.
Their concentrations, however, were determined to be consistent
with background. Several volatile organics were detected
including methylene chloride, acetone, chloroform,
perchloroethane, and toluene. Concentrations ranged from a high
of 6 ppb on base to 60 ppb off base. It was concluded that the
much higher off base contamination was due to off base sources.
Three semi-volatile organics were detected, the highest
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concentration being bis(2-ethylhexyl)phthalate at 14 ppb. No
trends or sources could be established for these ion

concentrations.

Analysis of one sample from Elm Creek detected the element
vanadium at 10 ppb in the May 1992 sampling project. No

organics, pesticides, herbicides, or PCBs were found.

6.8 METEOROLOGY

Climatic Data: Temperature, precipitation and other relevant
data furnished by the 654th Base Weather Station, Tinker AFB, is
presented in Table 5: Summary of Weather Data at Tinker AFB, OK.
The indicated period of record is 30 years. The summarized data
indicate that mean annual precipitation is 32.4 inches and that
mean annual snowfall is eleven inches. According to the
Climatic Atlas of the United States, annual lake evaporation for
the Oklahoma City area is estimated to be 60 inches. Thus,
Tinker AFB is located in a water deficient zone of the United
States. Precipitation events releasing as much as 6.2 inches of
rainfall in a twenty-four hour period have been reported,

causing local flooding (654th Base Weather Station data).

Air Quality: There are over 250 stationary air emission sources
located at Tinker AFB. These emission sources currently operate
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in a "low requirements" regulatory structure which is afforded
by Oklahoma County’s status of attainment with current National
Ambient Air Quality Standards. Most of the sources are
"grandfathered" and the compliance requirements for these
sources is satisfied by providing an annual emissions summary to
the Oklahoma State Department of Health (OSDH). Sources which
have been added to TAFB’s inventory of air pollution units since
promulgation of permitting regulations are required to be
subjected to OSDH scrutiny via "Permit to Construct" application
submittals. See Appendix C to review a current list of 